Abstract: The objective of the project is to analyze Proton Exchange Membrane (PEM) Fuel
I. Introduction

INTRODUCTION OF FUEL CELL
A fuel cell is a device that converts the chemical energy from a fuel into electricity through a chemical reaction with oxygen or another oxidizing agent. Hydrogen is the most common fuel, but hydrocarbons such as natural gas and alcohols like methanol are sometimes used. Fuel cells are different from batteries in that they require a constant source of fuel and oxygen to run, but they can produce electricity continually for as long as these inputs are supplied. Fuel cells come in many varieties; however, they all work in the same general manner. They are made up of three adjacent segments: the anode the electrolyte, and the cathode. Two chemical reactions occur at the interfaces of the three different segments. The net result of the two reactions is that fuel is consumed, water or carbon dioxide is created, and an electric current is created, which can be used to power electrical devices, normally referred to as the load. 
PROBLEM DEFINITION
 With interdigit flow fields, it can generally achieve more uniform reactants distribution with lower fuel consumption.  In this project, PEMFC with interdigit flow field is taken for analysis to improve its performance further.
GENTRATE MODELING
About the values to modeling in Solid works in varies cross section by using optimum engineering. Importing in to ansa while format can be used in *.IGS. See the figure 3.0
Figure 3 solid works modeling with dimensions
GENERATE MESHING
After modeling is done the process moves to meshing. The first step in meshing is setting of element size and numbers which will determine the mesh count eventually accuracy. The type of element choose here is quad by under consideration of geometry shape. The following 
BOUNDARY CONDITION
FLUENT's PEM fuel cell add-on module requires that boundary and continuum zones be rigorously defined. At a minimum, the boundary zones that are required include the following:
 Inlet and outlet zones for the anode gas channel.  Inlet and outlet zones for the cathode gas channel.  Surfaces representing anode and cathode terminals. Optional boundary zones that could be defined include any voltage jump surfaces, interior flow surfaces, or non-conformal interfaces that are required. The following continuum zones are also required:
Figure 1.7 Boundary Layer
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 Flow channels for anode and cathode-sides.  Anode and cathode current collectors.  Anode and cathode gas diffusion layers.  Anode and cathode catalyst layers.  Electrolyte membrane.
INITIALIZATION FLUENT
There are several zones which must be specified in the boundary conditions panel are following below  Anode inlet: Mass flow rate = 6e 
III. Results And Discussion
Results are obtained using FLUENT for the following set of operating conditions: temperature=353K, pressure=2bar, FLUENT results are obtained for voltage as a function of current density is tabulated in Table  3 .1.
IV. COMPARISON OF RECTANGLE, V AND U-SHAPE CHANNELS
Analysis is done for V and U shape single channels in the Fluent. Results are shown in Table 4 .1 as the function of voltage and current density keeping the temperature and pressure constant. 
Triangular analysis viewer
The following conclusions can be drawn from the results.
1. The theoretical model developed for single PEM fuel cell simulates effectively the various conditions that exist in a real fuel cell. 2. The fuel cell performance is improved with a decrease in temperature from 70°C to 40°C. This is due to increase of gas diffusivity, exchange current density and membrane conductivity at lower temperature. 3. As the operating pressure is increased from 0.5 to 2bar, the fuel cell performance also increases due to increase in inlet concentration of oxygen. 4. The theoretical model is developed with different channel shape (Rectangle, V and U) for PEM fuel cell. 5. Simulation results for V and U shapes showed an increase in hydrogen consumption over the rectangular shaped cross-section. 6. The use of such channels with proper dimensions will lead to increased hydrogen consumption at the anode, which in turn will lead to better fuel cell performance. 
